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lAB No ,- . ;' ·. 
·-'..:.!~·-

SAMP""LE ID. __ _ 

EP 'TOXICITY IWTA hD:NSHEEl' 
RESOORCE ENGINEERING IJ.3:>RA:J.""DRY 

1. SllMPI.E·liPPFARANCE: ,(~':J f._ 
2. SEPARATION ERCCEJXlRE RES\JL[S: < 0. 5% Solids ~ 0. 5% Solids 
3. FRAcriON 'TO BE TESTED: Liquid- --=::::__Solid --

NOTE: If liquid fraction is used, prcceed directly to analysis-no 
extraction is require:i. Items 4-11 par..ain to extraction of sa;;;ples 
rontaining solids > o. 5%. 

4. SIZE RIDJcriON RD;;!UIRED: ~es No 
5. ¥lEIGH!' OF SllMPI.E: Jot) Oq 
6. WEIGH!' OF DI WATER ADDED (16 X sanple weight): ! f./)(;gjrus 
7. TDlE AGITATION BEX>UN: JO; '({)a.. m. 
8. FIRST__pH MEA5llREMENI' (One minute after agitation is begun) 

00 0,1 a. Initial pH 
1. t'L b. Airount of 0.5 N acetic acid added to obtain pH of 5.0 ± 0.2 

f(}.<-f"d...c. Time agitation restarted (a.m.) 
9. SEXXlND pH MEA5llREMENI' (15 minutes after initial agitation) 

.:..{ <.;o a. Initial pH 
.--- b. Airount of 0.5 N acetic acid added to obtain pH of 5.0 + 0.2 
t•): ::)"·~·c. Time agitation restarted (a.m.) -

10. 'IHIRD pH ME'ASl.1RrnENl' (30 minutes after initial agitation) 
5. 0 a. Initial pH 
0.10 b. Airount of 0.5 N acetic acid added to obtain pH of 5.0 + 0.2 
11:10 c. Time agitation restarted (a.m.) -

11. FOORIH pH ME'ASl.1RrnENl' (60 minutes after initial agitation) 
L-j. "'; a. Initial pH 

- b. Amount of 0.5 N acetic acid added to ontain pH of 5.0 + 0.2 
\ 1 ·.:t-"<)'c. Time agitation restarted (a.m.) -

NOTE: Q)ntinue to check pH at 60 minute intel:vals for first six hours 
an:i adjust as necessacy to maintain pH at 5.0 + 0.2. Record data for each 
dleck,/adjustment inteJ:va1 on back of form ~ initial pH, amount of 
acid added, an:i time agitation restarted. Do this until pH is stable or 
the ma.ximl.lm amoont of acid allowed has been used. If at the en:l of the 
24 boor extraction period the pH is above 5.2 an:i the maxbnum arnount of 
acid (4 rusjg of sanple) has not been used, adjust pH to 5.0 ± 0.2 an:i 
rontinue to extract for foor boors, adjust the pH at one hour intervals. 

At the en:l of the extraction period add deionized water to the ex
tractor in the amoont deteJ:mined by the folla.virq equation: 

V = 20(W) - 16(W) -A 
Where: V = rus deionized water to be added 

W =grams of sanple (solids) used 
A= rus of 0.5 N acetic acid added (total) 

ANALYTICAL RESUI.ll'S OF TESI'ING LI~ FRAcriON (Elcr'RAcr OR lliE WASTE) 
< 0.5% SOLl.tS): 

------::ARSENIC 
__ ___:llliRIUM 

CAINitlM 
----,;HEXAVAI.nn' CllKMIUM 

~--:lEAD 
__ ___:MERalRY 
__ _:SElENIUM 

.. __ __,ENDRJN 
LINJ:lANE 

------:MElliOXYCliT.OR 

'IOXAFHENE 
---:2,4-D 

--~2,4,5-TP SILVEX 

I'ISELF IF 



\ 

TmE/HOOR 0.5 N ACXI'IC ACID ADDED 
---------------

2. II' '-f) 
"' 'i '(;s-

3. t3·oo /+.70 0.10 

4. / •-f C>J c{. (_) ·-·-
,,.., . "'D L;_· • 'cf:J ---I -~ . 5. ~ ~ 'j 

iio L.-1:_ ';}0 .L 6. ,r:O 
r· s.;o .• fl) -I· 

S ' 10 FINAL Iii 

AFI'ER 24 HOORS + .5 HOORS 



/I /. '-'jr I 
IWrE:/ I /t £? IAB NO. 

I SA!1PLE ID. 

EP 'IOXICITY DATA WORKSHEET 
RESOORCE ENGTIJEE:RD'lG IAIDRAIDRY 

---------------------------1. -SA.l1PI.E AW'"LAAANCE: 4,(~}- :· 

2 • SEPARATION :rn:::x:::EOJRE=-"RESUiliSS~=-::,.------:<--,0""".""""5"'%:-S;:;-o=""'l"i-,;dsc=-~~==--=~~0:-. ;:c5%;;-;S'"'o'"l"ids-.-
3. FRACI'ION 'IO BE TESTED: Liquid V Solid 

NOI'E: If liquid fraction is used, proceed directly to analysis-no 
extraction is required. Items 4-11 :p=rtain to extraction of sanples 
=taini.ng solids > 0. 5%. · 

.../ 
4. SIZE REIJJCl'ION REl;;!JIRED: -=----'Yes _ _.:No 
5. WEIGH!' OF SA!1PLE: /ni) 0 g 
6. WEIGH!' OF DI WATER ADDED (16 X sanple weight): /(.,(£) g/mls 
7. TillE AGITATION BEGUN: V)'C/Q a.m. 
8. ~ p!i ME..',SURE11ENT (Ona minute after agitation is begun) 

( .. .;.r; a. Initial pH 
0 . '-i 0 b. Ano.mt of 0. 5 N acetic acid added to obtain pH of 5. 0 + 0. 2 

fQ. <f >c. Tilne agitation restarted (a.m.) -
9, SECOND Iii ME:ASUREMF.m' (15 minutes after initial agitation) 

10. 

11. 

-" -f . ';),?) a. Initial Iii 
- b. Ano.mt of 0.5 N acetic acid added to obtain pH of 5.0 + 0.2 
iO .·o;"' c. Tilne agitation restarted (a.m.) -

'lljiRD_pi :N.FASURD!ENT (30 minutes after initial agitation) 
.S · I S a. Initial Iii 
(J. 10 b. Ano.mt of 0.5 N acetic acid added to obtain pH of 5.0 + 0.2 
II: t(! c. Tilne agitation restarted (a.m.) -

FOORIH Iii ME:ASUREMF.m' (60 minutes after initial agitation) 
S. !Da. Initial pH 
l'> • 1 (')b. Ano.mt of 0.5 N acetic acid added to ontain pH of 5. o + 0.2 
\ 1· . .;rs c. Tilne agitation restarted (a.m.) -

NOI'E: Continue to c:hec.k pH at 60 minute inteJ:vals for first six hours 
an:1. adjust as necessary to maintain pH at 5.0 + 0.2. :Record data for each 
check/adjustment inteJ:val on back of form notlli; initial pH, amount of 
acid added, an:1. tilne agitation restarted. Do this until pH is stable or 
the maxi= a:nnmt of acid allowed has been used. If at the errl of the 
24 hoor extraction period the J;ii is above 5.2 an:1. the maxinnlm amount of 
acid (4 mlsjg of sanple) has not been used, adjust J;ii to 5.0 + 0.2 an:1. 
continue to extract for fd.!r hours, adjust the J;ii at one hour-inteJ:vals. 

At the errl of the extraction period add deionized water to the ex
tractor in the a:nnmt determined by the follc:JWirr;J equation: 

V = 20(W) - 16(W) -A 
Where: v = mls deionized water to be added 

W =grams of sanple (solids) used 
A= mls of 0.5 N acetic acid added (total) 

ANALYTICAL RESUIJIS OF TI'S'I'ING Lic;_(JID FRAcriON (EXTFAcr OR 'IHE WASI'E) ri'SELF IF 
< 0. 5% SOIJ:l;IS) : 

---;ARSENIC ENDRIN 
FARIUM LINJ:l.Z\NE 

---'CAIMIUM MEIHOXYCHLOR 

---;HEXAVAIENT am:MillM 'IOXAHiENE 
---;IFAD 2,4-D 
--..._..;~ 2, 4 ,5..JI'P SILVEX 
--~SEIENIUM 



0. 5 N ACETIC ACID ADDED 

..,.--
o-tO 

2. /I. 4'5 L{')-:;, 

---- Q.i 0 
3. 13 ·. (~ u s. \ J 

4. ;·l.oO 50 o-::ln 
5. \ 'S ,0,~ 4. c(:/J ~-

6. ((o. ou 4.'€0 

C4 I\ 0 5.()5 -

AFTER 24 HCXlRS ± . 5 HOORS 
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' ' . ; 
, RllSOURC!l ENGINEERIN' -.BORATORIES 

'I 

QUALITY CONTRUL. LOG 
., 

HETI!OD OF ANALYSIS ~O'M't- }~ E:?l . PARAMETER ~ . MATRIX W.J.ui, 
ANALY~T , \<.l) DATE 4/~"1/g& TIME '};qS-ID:IS"' 

CALIBRATION STANDAI\DS/BLANK AllSORilANCE ''TANllARDS CONC --··-· STD. CONC PERCENT DEVIATION - . 

~\()'wvl<- <J:J.or ' , 0\CM.ov"- I 0• 000 

'6. L.d:!\:l""-.______ --~--c. o o:., 0.\ ts-P- O.cFJ7 o. I -a.o 
o.1 ~~ I o. Oil I o. '3 i<biM. o. ~oz... o. :, 0.7 

\ . 0 .\oh""' ( •DO 1.( ,.o 0·4' 
• - T ---- ·-- ' 

l.o . <?'ow. I o.o~'! 
I EPit ~a:lll :, ·o. 01s- r .o 2.5 

PROJECT II/LAB NUMBERS "70 b 
--~~~--------------~-------------------------------------------

lN THIS RUN '70 sQ 
--~~-------------------------------------------------------------

QUALITY CONTROL SPIKES 
1 1•. If I 'I ! '1_1 ,·, 

PERCENT RECOVERY CALCULATION: . . . I . 
REPLICATE PERCENT PllRCENT PERCENT STD. THEORETICAL SPIKE,THEO:.PERCENT 

·~· .... " ~ ....................... " ""'"""""'•nu""-- ..... ._. ........ U'-' W' .l.Tl..l. .&.Vn \Wl"l.l"l.l. ,.,..._. - VVUY o J I \""' .... H,U4 • .0.\.U - '-'"""""' o / -- """""'"'""' 0 ......... , .... 0 ......... •< .... 0 .............. 0 '4U 0 

'J"l 50 LD,O\ \ Lo.o1 i1 o.oo 5o fJAJ JLo. o_U tl_o__'2oll·o) 0·5'0 1 ·l..f"'"l/·5"o I qq .f 
10 (,~ .( o. D 1 I L..o. t>l : o.oo ..... 

I \ 
I 

.. 

'l'JHE\lj··.~ ANALYST (4j~\~ QC APPROVAL'i?l)(}vyol'Y\ • .f:-)Q D~ Q_ 
\J 



c ( 

RESOURCE ENGINEERING LABORATORIES 
QUALITY CONTROL LOG 

METHoD oF ANALYsis ') o 1 e: lslt:.. E2l .PARAMETER As , 0 f¢ MATRix.-=-t.v.:..!eJ-g"""",_,Y' ____ _ 

ANALY.S,T b , DATE 5\5)8b TIME 7:4-:S- {:;;:!l..o 

CALIBRATION STANDARDS/BLANK ABSORBANCE STANDARDS CONC. STD. CONC. PERCENT DEVIATION - - - - - -

0·00 0 ~\a. ""'\:... L.l ·0 

o.o22- .g.5 ¢,p'o ~-4'72- ~-5"' I -I 
o. b ~- '5•D #\o f.{-.q22- 5 •(} I·~ 
o. 18' [o,o #lo (o.o4-? I o.o o. i..f 

7·5 ppb(rv.f.~ 7.5CJ ')... '1·5". /.fl. 
----· ---- ··----- -- -- - ------- .. 

PROJEcT II/LAB NUMBERs tJ o o- G ~ ~ q rr o 1 'I '7 o ~ 1, 

IN THIS RUN '/05'0 {fH'7 . IJ0'5' 7o?-O 

'lob~ 1o68 '7o.:!.~ 
' 1 I;,, ·" ~ • 1 • • .'·"!' · · 1· . I :· 

QUALITY CONTROL SPIKES , ; , PERc EN! RECOV)lRY 1 CALCULATION: , 

REPLICATE : ·· PERCENT . PERCENT · . PERCENT .. STD, THEORETICAL SPIKE • THEO •• PERCENT 

CONC. DEVIATION (SAMPLE • CONC.)+{STANDARD • CONC.) c CONC. CONC. 'CONC. RECOVERY 
LAB /I-SAMPLE ID II CONC . 

m7 A5-o).-c... L\.o Ll·O o.oo 5oCJo (l..l•o) 5o ? .. (to #.b~ 5"·o '4-;J~(hofl '15·} b_ 
b_ .~'8_1 1?-1-IS"(e~'V LI,D Ll.o ' O.Db r;:jo r;o (L../.o) 5'"o '7o l",Ppb 5'·o 1·43o 5•0 2$.6 

bj_<61 I? -1-s-(bf,t L\· 0 ! 5o '/o lLJ • o -) 5o 1 • {" ~~ 5'.o Lr· 4'117 5'·0 CJ S: 5' 

'l\165' '?!A L.l,o t:_l,o o.oo 5'o Qo(Lf.v) 5o f'}o (jot;'t>\) 5•0 ~·~5"•0 5:l.l · 

~0(,1) LtPr L..t.o 6b f}o -{t._,;o) 5o 117o-(IP\:>~ 5'·0 II·W}V 5·b %.8' 

'Jo ~ '1 ['} A .(I. o L I. o o. o o 
"o ~ Lf:f.Q, I <513 I· ~8'5" c;?-.'5 6° 7o Q·~~) s-o 0o (to~b I 5 ·!J'l3 a.gl-fo 5·t1· f.. 'I, 5 

'Jo~o ltG ~ Lt.o 4..t.o . o. oo 

1 AS-o.3 ... bY"< c · f-:1 4. 36 ~Hl-
1 aCf lS -;)- 13 I 5- ( /-hO)!YlO~ ,t..j. q {, c 

TUIE/5.')£" ANALYST I<M.4~ QC APPROVAL ~OIV?)n. i/c&.LJfl-. 



( 

) -
RESOURCE ENGINEER!~. ~ABORATORIES 

QUALITY CONTROL LOG 

METHOD OF ANALYSIS ~o~£ .... j_;-)'1; EO PARAMETER, f'o 1
1
'1\.. f~b MA~RIX._,._-'-W~,J=:Nl....__ ___ _ 

ANALYS.'JJ. , \;.'i) . DATE 5}5/ Z~ TIME9 ', 45-. 13:':-;}o 

CALIBRATION STANDARDS/BLANK ABSORBANCE STANUARDS CONC. STD. CONC. PERCENT DEVIATION 

I 

PROJECT II/LAB NUMBERS. _____ _;;;···;;_· --'-----"'--------------------------

IN THIS RUN 

I "•, 

QUALITY CONTROL SPIKES 
I ,·:1 I 0: ! • :·;1 . 1·.:·.: I 

')1',, ' \. 

,';·1'1 I', 

PERCENT RECOVERY. CALCULATION: . 

LAB II-SAMPLE ID II CONC . . 

REPLICATE .. PERCENT 
CONC. DEVIATION 

PERCENT PERCENT STD •.. THEORETICAL SPIKE~ THEO; a PERCENT 
(SAHPLE • COliC.)+(STANDARD • CONC.) = CONC. CONC. 'CONC. RECOVERY 

' ..... 

~~~~ 1.¥3Y . . . ' ,q'6 
!I 
!I . . 

... . 

-
. . 

TIHE 15 (35 ANALYST bJAMO\~ QC APPROVAL~ 'YYJ, ,/,hai!_ 
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RESOURCE ENGINEERING LABORATORIES 
QUALITY CONTROL LOG 

METHOD OF ANALYSIS ~0'} e., f5i't-.. t:c:l PARAMETER ~0.... MATRIX Wo.ba., 
ANALYST !<,]) DATE '+l~o/g-1, TIME (o: 45" -IJ; 4-0 

CALIBRATION STANDARDS/BLANK ABSORBANCE STANDARDS CONC _ ............. STD. CONC - --- . PERCENT DEVIATION - . 

. a\evw\.1.... Ia\~"- z_o.J 
:;/. . 5 {:Jp ""- [)_' 5 ~p"""' ~·4'fo ~.5 D·'+ 
5' •0 ,Pp\1\o.. 5"' • 0 <PP 1M- 5'· 124- 5.o ~·lf 
\0.0 ".pp~ \0.0 pp\M. J0.087 l 0 I 0 ·. 0.'1' 

I SPA 2%31 :ttl I L\O.q4'( lj-o~o ~.~ 

PROJECT II/LAB NUMBERS_-::1""(1;..0.=5:...:0~-------------------------------
IN THIS RUN "/ 0 (, 

-~~-------------------------------------------------------------7o 'I 'I 
QUALITY CONTROL SPIKES PERCENT RECOVERY CALCULATION: 

REPLICATE PERCENT PERCENT PERCENT STD. THEORETICAL SPIKE,THEO; PERCENT 
LAB II-SAMPLE lD II CONC. p"""'CONC. DEVIATION (SAMPLE • __ (;ClNC.)+(STANDARD • CONC.) = CONC, CONC. 'CONC. •RECOVERY 

rJo r;;;o .(o, I .(o, 1 I 0·0 0 5o 'lo ( 0 ·09 15 5o C!l.o {Jo f>P"'"') 5·04..{, ' 5·11tj /5' .04 [01·5 

t)o L q .(.O d .zo., i o,oo 

l{o'1Y :2.. ~ 5 '2. ~·~'!~ I o.q 

:1\·.\') : /,(M; A . fit.. Jlo. , A .C 
~I CZJnm-=ro . UQJ d)._ 

·---·-··--·-~-···--·--·----



(--~----., r 
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RESOURCE ENGINEERIN', ·~ .BORATORIES 
QUALITY CONTROL LOG 

HETnoD oF ANALYsrs ~o'J A I'SJb.. ed . PARAHETER CJ.. . HATRrx w~ 
ANALYST .. \(J) DATE Ltj@I~(,TIME q !fO _ct;y5"" 

CALIBRATION STANDA!lDS/BLANK AllSORBANCE STAN!JARDS CONC .............. STD. CONC . ----. 
.B\~ l o. oon Th l ()..;IN \C... l..D.o I 

o. I OhAA 0.\00 o.1 
o. ~ \>PIA-l. 0·~5' 0.'2> 

o. 1 ?p~.M... \ o. oof 
0 . 1 ~)p \M 0 • 0 2-'t 
I' 0 . ',b'ovv-. I 0. Df?l I ·D RPI.M.... I. o o o I • 0 ., .-- -1 

e:rfr J8;; * , ; t:l, '7ol.f o.r; 
------·-

PERCENT DEVIATION 

I 
0·0 
1.'7 

o.o 
D. (, 

-

PROJECT II/LAB NUNBERS __ _._O:_lJ~O--...,....-------------------------------
IN TillS RUN f"7'0 \J'f 

QUALITY CONTROL SPIKES PERCENT RECOVERY CALCULATION: 
REPLICATE PERCENT PERCENT PERCENT STD. THEORETICAL SPIKE.THEO; PERCENT 

1 AB 11-SA."'PLE ID II CONC.p(\:l""'-CONC. DEVIATION. (SAMPLE • CONC.)+(STANDARD • CONC.) = CONC. CONC, 'CONC. =RECOVERY -

1o50 l...O.o 1 _I Lo.o\ ;1 0.0 D 6o '7o (t.P.ot) 5"o ?o( I .o pp~ ().~ i so4j_ o.sl {oo.g> 
1o G ~ t_o, o 1 i L_o. cl ;t O.o o 

I I 

! 

I 

I 

I I 
·: 15' : k.vv_ . ~~YJ.IYI}:Q. iJ-tJg .l jj~ • &n.IY\h. iJ-tJg D~ 
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; ~-~/ 
RESOURCE ENGINEERih~ LABORATORIES 

QUALITY CONTROL LOG 

METHOD oF ANALYSIS ~u~A IS~ E"d. PARAMETER CY MATRix~W:...~cM:~:w"'-'-----

ANALYST k.J> DATE 4' ,., \)Is-& TIME ( tl :PO -I 0 : '-1- () 

CALIBRATION STAND~RDS/BLANK ABSORBANCE $TANDARDS - -~---------- CONC. STD. CONC. PERCENT DEVIATION 

~\().Mr \,{ c.ooo r, I CA/'cv k- Lo.o 1 

() • ~ .\:> \:>V""- o.Oo'7 0, ?l .\:lpvv-- 0· {10., 0 o.~ ~.~ 

D · 15 kb lrJ\. 0·01'3 o. 5 f>piM.. o. 402- 0-£ ,, b 

I . o -bh""'- o.o;~.l r • o 4lPW.... o. gq ry :1, 0 0.'1> 
. . . 

EPA .921 :ttl r • .9-~ r. :26 f, (, 
---------

PROJECT #/LAB NUMBERS __ -=~~-------------------------------------------------------------------
IN THIS RUN 

QUALITY CONTROL SPIKES PERCENT RECOVERY CALCULATION: 
REPLICATE PERCENT PERCENT PERCENT STD. THEORETICAL SPIKE,THEO; PERCENT 

LAB #-SAMPLE ID # CONC~ CONC. DEVIATION (SAMPLE • CONC.)+(STANDARD • CONC.) = CONC. CONC. 'CONC.aRECOVERY 

lfu 6'o L...o. o \ ..(0,0\ ! o.o 0 6o !Sfo {Lo,OI) 'OoCjo (I .o_~f>p~ 0·5 o.lf%flla.s 97.'-f 
tzo G q .(0, 0\ .(,O,l)\ . D. o V • 

. 
:t 
' 

TIME I 0 : L{- D ANALYST ~· Ll1"" fll.. ~Ou.A 
I 

QC APPROVALtr;'0 rn~'(Y) · d:Jau ~'0_m~Y'n · d:JQl_O..Q_ 
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RESOURCE ENGINEERir,v LABORATORIES 

QUALITY CONTROL LOG 

METHOD OF ANALYSIS "3-oaF [.5)-t;. EciPARAMETER % . , MATRIX.__,W.;;..a§....:.=-...._ ___ _ 

ANALYST \(~ . DATE Lf\!!lfl~~ TIME'J:Y.':r- {(;oo 

CALIBRATION STANDARDS/BLANK ABSORBANCE STANUARDS CONC. STD. CONC. PERCENT DEVIATION 

l o. 000 
I 

f?llrLv -~ Ll.o 

.Q. .'5 .bb.h eQ.<:J08 £<. '5 o.~ 

0•0 bbl., l.f,q Ol 6'·0 l· q 
0·115" lo.o ~ 'pj, to. t7o {0.0 I . '7 

'?. 5 ppla (r:~.s."\tl, 7· 4'50 '"].5 o,? 

PROJECT II/LAB NUHBERS._-=,....:-::---'---~-----------------------------
IN THIS RUN '"/0 50 

--~6~~~177--~---------------------

QUALITY CONTROL SPIKES PERCENT RECOVERY 9ALCULATION: 
REPLICATE PERCENT PERCENT PERCENT STD. THEORETICAL SPIKE,THEO. PERCENT 

LAB II-SAMPLE ID II CONC. ,\J bi, CONC. DEVIATION (SAMPLE • CONC. )+(STANDARD • CONC.) = CONC. CONC. 'CONC. a RECOVERY 

f/{79 A-r -os-c 1·084- 6. ']o &- 1
1 ' 

' 
6~17 Pr6 ~c.: ~I. 0 .(l.o : o.oo 

bq'tr7 Prt5 .... 0'!>-c. \. 08 Lf ' S~k.(t.o~ti) ;-s-.ot?~b E, • og 4- t,.o']g, 6 ,€g qq,q 
(,C\ '11 PrG -c.. L1.u ( o.'\'5'6 ~ o-""""\-t_(o .q~ t5·0 'f>plo b• 't5\S 6. ot~ 5~ r or . & -

-"'-~ .:::::--, 

'miE I?J ',/ '5" ANALYST ,, lA~ Jj l ~rA~~ 
~ 

QC APPROVAL ~\ '~::1 



(~ (\ / ' 
....._,_,~ 

RESOURCI; ENGINEER!.. <AilORA'l'ORlES 
QUALI'fY CONTROL LOG 

-~_;-

NE'l'llOD OF ANALYS!S 3o~A J51ik Ed- PARANETER ~b ~lATRIX bhl:zo, 
ANALYST .k.D DATE '-ri.,2.Q/:?(,TU!E ~lt.J-5"-JO;&-Q 

CALIIJRATION STANDI\.RDS/llLANK AllSOltilANCE ~TANIJARIJS CONC --··-· STD. CONC PERCENT DEVIATION 

_l21cv,.At- I 6. Oo o 

o·. ~ ~~""-
I 

0. D 0 2.-

o. es ~E""'- 6. 00~ 
I .o ~\21M- I o.oo~ 

fblOVotvk.. .(,D, 0 ) I 

0' 1 p'pvv-- o.~O)z.. 0·3 J..(, 

I 0, "5 f*vv... Cl.477 D8 
I 

lf.b 
( ' 0 PP~~"" /·D 19 1·0 I. q 

E"PI\ ~a ~~ · I ~ •0 ~-6 '-·D j l(, 5' 

PROJECT 11/LAil NUNIJERS t'fo 5'0 
lN TillS RUN ---,-;:'7:;-0~b:-:------------------------------------

'fo'J.l. 

QUALITY CONTROL SPIKES PERCENT RECOVERY CALCULATION: 
REPLICATE PERCENT 

!.All 11-SAHPLE ID II CONC. ~\M..CONC. DEVIATION 
PERCENT ·PERCENT STD. THEORETICAL SPIKE Til EO; PERCENT . .. 
(SANPLE • CONC.)+(STANDARD • CONC.) = CONC. CONC.'CO~C. RECOVERY 

'/050 ! (.o. o 1 \ .(.o. o l I. O.o o I II ' 
I ' 

7o71o I O.f6'-t ' (), 1'5'7 {. q I I I 
I I ! 

I . 
0 . 5" i 0 .Y.YS (. 5"" I 8CJ. (, 'lo so 1 ..(o~o\ I ..(O,oi 

I 

5'o 7o ( z.o~ov c?o "7 o ( 1 • o) 
'/OJ (; \ o .';;o8' 6"o U') b r 0· ?Jc8'J 5oflo(!•o) b · G 51-\ I • G:tl f. '5l/: 5 r.o 

I I : . I 

I I l I I I 

; i I ! 
' .I ! I I 

: I I . 
: I ' 

:)'3 ·. I ·W~ ·-~OJ-.}y-.,.._.1 <6\a~ 
"' (/ - - --
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\ . 
~ 

Test Code(s) S £ 
Hethod L\ ~tp(~ 

Standards: 

7 

n2-ank \Wns) 
I I 
I I 

\ 0 00 I( \ I~ Ilk& 
'P4 I 

: 7. 
5~ l cJ, It J :· 
f/ I I 

I I 

113 ld hbt~: c 3 'I 6 : rf I I 

I 
I 

Analysts . ){.._ IJ 

A~\ Thea, 
I 

CJ -
5 -
/0 -

I I 

114 J-d MJ.:l-1 ().(£ l 0 : '.----f/" I I I 

J,.o 

I I 

115 : : ·-----

# of samples in set ~ 

Date J / { /f{ Time y/' /1j 

Matrix Modification --------

. 
Duplicate \ Ill l _ __:/.:..:12::.._ __ Spike Sameles \Original \ Amount Added l Act. l Thea. 

I ~--
% ·' .l i":Lc... '-

{ot;O·fsc l'f 

-;(7ft rz,' 17 

' I 
I 

C. 't:d-::: 0 L( 
,~. 

o-~~~! a.( 

I 

~](,/[ I 
I 
I 
I 

tJCIY I 
I 

' 

I 

tJ'-j I 
I 
I 
I 

C-i I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

/0. cJ 

;o. o 

! j(/.f 
I 

:1o.z 
/tJ,Lj· ;;_1 /'( 

10 y I .. , , .. ; 
I I : c 1'-, 1 /C 

' 

_,/""? -""? • 

X; , ~- /. L / 
''') ·~·· / 

....... ) ....... _..-<-·~· --:.; .... _ •.• / 
/' • 



.(-. 
~·· ( ~· 

RESOURCE·ENGINEERINu uABORATORIES 
QUALITY CONTROL LOG 

' __ / 

-- /lt; -+., - ~ . 
METHOD OF ANALYSIS l,?('t? /i;e,u, ·,;,._.z. PARAMETER I t/C MATRIX ._;z-L.... 

AN~Y~T 1{ -z:;;fo..) DATE -~h.3 t:J-MME IPNCJO 
J '·.-·· 

I 

CALIBRATION STANDARDS/BLANK ABSORBANCE STANUARDS CONC --··-. STD. CONC . PERCENT DEVIATION 

~A~/ 0 
. I 

£JJ/t- .6rL> ,;JS:I~% ,;z:;.t. % //.7 % 

... 
I 

PROJECT #/LAB NUMBERS __ '-'~='S2~V==:::... ______________________________ _ 

IN THIS RUN 

QUALITY CONTROL SPIKES PERCENT RECOVERY CALCULATION: 

LAB II-SAMPLE ID II CONC . . 
REPLICATE PERCENT PERCENT PERCENT STD. THEORETICAL SPIKE THEO;. PERCENT • • 

CONC. DEVIATION (SAMPLE • CONC.)+(STANDARD • CONC.) = CONC. CONC. "CONC. RECOVERY 

7tJSZ) -s:z:- tJ. /.;2..% tf)./..3.% 7.7% ' 

I 
' 
I 
' .. . . . -
; 

.... 

. .. , .. 

.. . . . 

.. . .. . . . . . 

'?ffJ .;;d,~U~ 



(-~ 

\. .. _/ RESOURCE ENGINEER( -/LABORATORIES 
QUALITY COl< u\OL LOG 

/6 l), .J9<,Jd 

HETHOD OF ANALYSIS -503-1) Sn;;. (Ju31tl PARAMETER 011 & Grease 

p ) 7 

HATRIX So1'L 
/I CJH~ .;;,~' ANALYST A#cfarliakDATE '>"p..3/&"t.TIHE 

CALIBRATION STANDARDS/BLANK · WT./G.= STANDARDS CONC. , STD. CONC, PERCENT DEVIATION 

{t3t!_.,.J9 /'! ,K:_ i C>, <X>D (p ... 

\ ~-----~I 
I I 

I 
I 
-~-~ 

PROJECT II /LAB NUMBERS /0~0 
·----~~~~--~--------~------------------------------------------

IN THIS RUN 

I • 

QUALITY CONTROL SPIKES 
REPLICATE· PERCENT SAHPLE RESIDUE SPIKE WEIGH'r 

LAB 11-SANPLE ID II CONC . CONC, DEVIATION IN GRAMS !· · ': IN GRAHS. 

')~so {, e>t.J "'o/;:.:1 ;tr;; ;:! "':0:;, I '/.$'% 

/o:::,-o I J 0/AJ '"Y I'" 5 -· - o.oo~ i( ~ "'.) o.~?t.l tP••) 
I 

' 

' 

TUte ANALYST I -6. 
,(/ 

THEORETICAL ACTUAL 
WT. WEIGHT 

I· 

o. ;il7'8:;. ·, 0• ~(,5·::,-

I 

i 

i 

PERCENT 
RECOVERY 

I ?t:..S /b 
I 

' 

' 

: 
QC APPROVAL%'Xi ll)l)/. ui)O!]Q__ 



( l 
'-.._../ 

M.B.A. LABS 
MICROBIOLOGICAL AND BIOCHEMICAL 

ASSAY LABORATORIES 

P.O. BOX 9461 

SAMPLE SUBMITTED BY: 

DATE RECEIVED: 

DATE COMPLETED: 

LABORATORY REPORT NilliEER: 

SAMPLE IDENTIFICATION: 

Total Available H2S 

340 S. 66th STREET 

TELEPHONE NO. 17131928·2701 

HOUSTON, TEXAS 77261 

Resource Engineering 

4-11-86 

,4-24-86 

J-2506 

Soil Sample 
Project # 306-02 
Lab II 7050 

RESULTS 

( 1 mg/kg 

Note* QA/QC data is on sample J-2523 

REPORTED BY: --~::::Jf.~/....,~:1.-Y~/).&!:.,_J~----------
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M.B.A. LABS 
MICROBIOLOGICAL AND BIOCHEMICAL 

ASSAY LABORATORIES 

P.O. BOX 9461 340 S. 661h STREET 

TELEPHONE NO. 17131928·2701 

HOUSTON, TEXAS 77261 

SAMPLE SUBtHTTED BY: 

DATE RECEIVED: 

DATE COMPLETED: 

LABORATORY REPORT N~1BER: 

SAMPLE IDENTIFICATION: 

Polks Tank 
pH 
Total Cyanide (available) 
Total Available H2

s 

SI-2B 
Total Cyanide (available). 

REPORTED BY: 

Resource Engineering 

4-14-86 

4-!7-86 

J-2523 

Two Soil Samples 
Project # 306-02 
SI-2B and Polks Tank Project # 347-01 

RESULTS 

6,0 
< 0,1 mg/kg 
< 1 mg/kg 

. ( O,ling/kg 



. ! .REACTIVITY ( TOTAL AVAILABLE H
2

s ) 

u 

ANALYST: 

TIME: 

DATE: 

QA/QC DATA 

Joe Kresse 

Start 8:30 a.m. 

4-15-86 

Norm. of Thiosulfate = .025N (Checked against std. Dichromate) 
Norm. Iodine = 0.025N 

SULFIDE STD. 4-15-86, 8:30 a.m. Joe Kresse 

5 mls. of 680 ppm HzS in 100 mls. of 0.025N NaOH was t~trated with Standard 
Iodine and Thiosulfate 

mls of Iodine= 10.0 
mls of Thiosulfate = 2.50 

mg/1 Sulfide = (10 -2.0) 400 
5 

= 600 mg/1 

RECOVERY 4-15-86, 8:30a.m., Joe Kresse 

5 mls of 600mg/l HzS was added to reaction flask and purged for 30 minutes 
at 60 mls/min Volume of Absorption Solution= 100 mls of 0.25N NaOH. 

mls of Iodine = 10.0 
mls of Thiosulfate= 3.10 

mg/1 of Sulfide = (10 - 3.10) 400 
5 = 552 mg/1 

7. Recovery = 552 
600 X 100 = 927. recovery 

i 



/ 
I I 

~~ 

.
( . ). 
i . 

·~_; 

SAMPLE RESULTS 

SI-20 
Sample J- 2506, Resource Lab #7050, 4-15-86, 9:10a.m, Joe Kresse 

Sample weight - 10 grams 
Purge flow - 30 mins at 60 mls/min 
Absorbent - 100 mls of 0.25 N NaOH 

Titration 
mls of Iodine = 10.00 
mls of Thiosulfate = 10.00 

mg/1 Sulfide = .l..( ____ --L.)---.:!.40~0 

sp RT of Release = mg/1 X 0.100 
1800 X (. 010) 

= mg/1 

= 

Total. Aygi.,Labl.~~-=~=c--=.X.l$0,0~"".1-Jllg/_kg_ ~" '· 
...._..._-·- ./.. ... 

Sample J- 2523 Polks Tank, SI-2B. 4-15-86, 9:10a.m., Joe Kresse 

Sample·weight -
Purge flow - 30 
Absorbent - 100 
Titration 

10 grams 
mins at 60 mls/min 
mls of 0.25N NaOH 

mls of Iodine = 10.00 
mls of Thiosulfate = 10.00 

mg/1 Sulfide = .l..( ____ -~.)~40~0~ 

sp RT of Release = mg/1 X 0.100 
1800 X (.010) 

= mg/1 

= 

Total Available H2S = X 1800 =<1 mg/kg 

Sample J-

Sample weight -
Purge flow - 30 
Absrobent - 100 
Titration 
mls of Iodine = 

grams 
mins at 60 mls/min 
mls of 0.2SN NaOH 

mls of Thiosulfate = 

mg/1 Sulfide = ~<----~)"--"4"'0~0 = 

sp RT of Release= mg/1 X 0.100 
1800 X (. 010) 

mg/1 

= 

Total Available H2S X 1800 = mg/kg 

/ 

/ '1 / / ' / 

/ 



\, QA/QC TOTAL CYANIDE 

4-16-86, 9;00 a.m. to 2:00p.m., Joe Kresse 

Method: Barbituric Acid, Absorbance at 578 nms 

Standards used (Not distilled) 

Blk 

20 ug/1 

40 ug/1 

100 ug/1 

200 ug/1 

300 ug/1 

400 ug/1 

Sample J-2523 Sample SI-2B 

10 gms ~ 250 ml = 

Distilled Standard {100 ug/1) 

~ ) Recovered 92 ug/1 

'-· 

7. Recovery = 92 X 100 = 92"' 100 ,, 

Sample J-2523 Polks Tanke 

10 gm ~ 250 ml = 

Absorbance at 578 
0 

0.040 

0.078 

0.204 

0.406 

0.601 

0.810 

0.000 

<0.1 mg/kg 

.188 

0.001 

<0.1 mg/kg 

~' ~ ~ , /'.. I 
'x"i./ / ...... · 

" 
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METHOD OF ANALYSIS 

CALIBRATION STANDARDS/BLANK 

6 .l. 1<:: 

1.00 
3,()0 

PROJECT #/LAB NUMBERS 

IN THIS RUN 

QUALITY CONTROL SPIKES 

LAB #-SAMPLE ID # CONC . 

so~" 1-'f .co 12. 

St'{,t:; ?~:) 4 0. IZ. 
. 

TIME ANALYST 

(_ 

RESOURCE ENGINEERING LABORATORIES 
QUALITY CONTROL LOG 

Srtl. PI~ IY~J. 'I ' 

,£/0 /1 f (; PARAMETER f'.A.--1 
ANALYST ,;t/, r? a··r'.u.._ DATE S~l9~1'$= TIME o?o o 

MATRIX ~I D.'I: H,a.Z> 
( 

ABSORBANCE STANDARDS , 'I' CONC. STD. CONC. PERCENT DEVIATION 

..!% 
~" ~ . .S1:l/o 

Y-.::>-1 ~-.9~ 

PERCENT.RECOVERY CALCULATION: 
REPLICATE PERCENT PERCENT PERCENT STD. THEORETICAL SPIKE THEO, PERCENT 

CONC. DEVIATION (SAMPLE •' CONC.}+(STANDARD • CONC,) • CONC.· CONC.tCONC •• RECOVERY 

&:: (). rz. : -:0~ 8'0 ·· ~ Lo.;z. :;20 , /.0 t?. '200! o. '20{1' /(J;l.O/o 

~0.12' -CJ - f?O , ,ctJ./2 1/(J • I. o 6.'1't'O 0. 39s" 9/?.f? 0 

: 

' 
A 

QC APPROVAL )!). ,;&if'...« _.f 
....... •• '"""""""'""""'·'"">"'"'"'· . : ............. : ................................. _ ........... -................ • .............................................. ·-:: _/ 
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Attachment 3 

Subsurface Exploration Record 

Soil Borings 1-4 

L--------------RESOURCE ENGINEERING--' 



RESOURCE 
("'''ENGINEERING 
~INCORPORATED 

SUBSURFACE EXPLORATION 
RECORD 

c1.ent ---:----=L.::u..:.fk::..l:..:· n.:.....:C::..r.::eo:.s::.:o::.:t:::e:____________ 4 
Boring • --~;:-;:-:------------

Architect Engtneer·--------------------- Job • ___ 3=:0~6~-J0~1~----------
Protect Name----------------------- . J OrewnBv---~;.>------------

Project Locat'o"'-;-;-;:::-:-~;:::::::--=::=-:-:=:::-------------- KD ,,, Approved By ---:;;::=::::::---------
ORil . .l.IJIICl.allQ.SAMPLING INFORMATI~~ 

0 S 
D/ J.4/l:l4 Q TEST DATA 

ate tarted Hlmmer Wt · - lb .. 
6/14/84 Date Completed Hammer Drop 30 '"· 

Drill Foreman 
TY Spoon Sampler 00 

2.0 
'"· 

;: 

-!•.* 
Inspector JB Flock Core Oil. - ~ 

in. g -- -
HSA 

.... . 
Sonng Method Shelby Tube 00 3.0 a: ., !i.- - -~ p~ in. w ~ ~lq w > .. 0 0 " c ... < ~~ " .. ::i:h 

> a: ~ =·· " c= -
w it 'C::s &a-

,_ c 

SOIL CLASSIFICATION 
.. > c 

• .,.. C:t.L "' E 
,.; !! ""' w w ~..: l~ ~ (,) - u • -~~ E 

E :tw ..J ..J 0 z ~~ 
c-., 8 .. ... ...... ... ... t.> :::> -!.!! cS -o m ~~ :J£5, 

~! 
w 0 c; .:.= " 

SURFACE ELEVATION- ""< ::~;. :I 0 E' 
Wt.) <0 < a: a: ... u• 8"' .o i! ! II U 11 

!! • 
Qtl) tllZ tl) .. "' tllZ :5~ ~CT .,- ~ ~ ............ 

o.x ..JO.tl) 

: FILL MATERIAL : ~ 
- - ~ 

....: .....: t=-
- - 1-

POND INTERFACE @ 5.5 1 

! : 1: 
r::. 1 ss 11 3 I:-

- I,;LAYEY STIH SANU (MLJ : 2 ss 89 2 1/2 ~ 

..: Boring terminated @ 6.5' ...: 
: 

1:--
- : 

1-
1: 

-= -= t:.. 
: : = : : 

-: -: 
~ 
~ 

: : 
~ - ~ 

: -: 
1-

~ 

- : 
-= 

1-

....: 1: 
: : ~ 
- - 1: 

.....: -
: -: I:-
- : ~ 

-= - - 1: 

= -: ~ 
.-- : t: -

) -: I:-
1: ·-::: 

: 
SAMPLER TYPE 

SS- DRIVEN SPLIT SPOON 
ST- PRESSED SHELBY TUBE 
CA- CONTINUOUS FLIGHT AUGER 
ar _ Dt"'f"'k" l"'n~u: 

: 
-

GROUND WATER DEPTH 

V AT COMPLETION 

'f AFTER HRS. 
lAIATCD nl\1 ~:~nne:: 

FT. 
FT. 
FT 

BORING METHOD 
HSA- HOLLOW STEM AUGERS 
CFA- CONTINUOUS FLIGHT AUGERS 

DC- DRIVING CASING 
MD- MUD DRILLING 

1: 



RESOURCE 

(,,,ENGINEERING SUBSURFACE EXPLORATION 

INCORPORATED 

Lufkin Creosote 
Clo~nl 

Arch•tect Engoneer 

Pro,ect Name 

ProJect Lotat•on 

ORILLIN/ and SAMPLING INFORMATION 

Dot• Sto•t•d 6/14 84 Homm••Wt. 140 lb$. 

Date Co""pteted 6/14/84 Hammer Oro 30 
'"· 

Ordl Foreman TY Spoon Simpler 00 2.0 
'" JB lns.pectO' Rock Core 011. - '"· HSA 3.0 

Bonng Method Shelby Tube 00 '"· w > 

-
: 

-= 
/ 

\ I 
"-;;..;.. 

: 
-

-:: 
: 

-= : 
: 

-: 
: 
-

-:: 
: 

-= : 
-

-= -
: -

-= -
'0 --

: 
-

.. a: > ... w 
> 

SOIL CLASSIFICATION w w e :tw ... ... 0 ... ...... .. .. u 
w iE. .... 2l· ::! a: 

SURFACE ELEVATION- '*c!i 
wu ,.o .. o .. .. z .. # 

FILL MATERIAL : 
(Over Old Pit) : 

INTERFACE 
: 1 ss 

SILTY CLAY, light gray-olive(CL) s-= 2 ss 

Boring terminated @ 5.5' 

-

SAMPLER TYPE 
SS- DRIVEN SPLIT SPOON 
ST- PRESSED SHELBY TUBE 
CA- CONTINI:JOUS FLIGHT AUGER 

-
: 

-: 
: 

-= : 
: 

-: 
:. -

-: 
-
: 

-:: 
: 

-= : 
: 

-= : . . 
-= : 
: 

GROUND WATER DEPTH 

V AT COMPLETION 

1' AFTER HRS. 

RECORD 

Boring • 3 
Job • 306-01 
Drawn Bv TJ 
Approwea Bv 

KV 

a: 
w ... .. 
l: 
0 
z 
:::> 
0 
a: 
C> 

:: 
~ ... 
• 2 
! 
;; 

z~ 
~~ 
-3.2 . ... 
!z· 

FT. 
FT. 

TEST DATA 

~-* ~ . 
~- . 
~... ~ ~ i!i.- -
en ti ~ 

8~ ~- ~ .. 
0 o= .. 

~ -. .. - = '2-;... ~u: "' E 
>; :au • u • !:~ ct"";;; o-, 8# C:&i-~ ~ ii.!i 

~'o 0 ~ ~~- ;·-
u tJ g"" = 
c ~ ~c=- ~- ; ~ :::> .... o..x z 

BORING METHOD 
HSA- HOLLOW STEM AUGERS 

--~ e-..J :i.h 
'2~~ 
&; = 
.J It: 6j 
••• ......... ....... 

CFA- CONTINUOUS FLIGHT AUGERS 
DC- DRIVING CASING 

1:: 
-
=-
: 
= -
~ 

~ 
;::-
f: 
~ 
~ 
~ 
~ 
t= 
t... 
= 
= ::-
t: -
;::-
f: 
1-

~ ,.... 
f: 
1-
f: 
~· 
1-



4\ RESOURCE 

c'JII ENGINEERING 
~INCORPORATED 

SUBSURFACE EXPLORATION 
RECORD 

: 
: -
-:: 

: 
: 
-
: 

-= -
: 

-= 
: -

-= --
-= : -
-= : -
-= : 

Lufkin Creosote 2 
Cl•e"'----=-'-"-'-"_:._:..:..:;..:..:;..::,_ ____________ Bonng • --':-:-------------

Archqect Eng•neer Job ., _ __,3;.0>;'6"---'0"-1"------------

Pro~ct Na~ Drawn Bv-T'-'J"-;;,n-----------
KD 

Protect Loc:cuoon ______________________ Approvea By--------------

Date Started ORit71~;134 SAMPLI:~~::~;~_A_T;;..l~..;.ro;;_ ___ lbs. 
TEST DATA 

Date Completed 604L84 Hammer Drop 30 
Ordl Foreman TY Spoon Sampler 00 2.0 

Inspector JB Rock Core 01a. -
Bor.ng Method HSA Shelby Tube 00 3.0 

-"""'-;:-;:-- on. 

-=.::....-•n. 
_____ in. 

_ __,.....,,___in. 

SOIL CLASSIFICATION 

SURFACE ELEVATION-

. 
!. • * ... 

g =- ~ .... ~ a: 15. ... • ~ w ~ e c e u c w > ... ; wo ~ . . .. a: < ..... 0 c= > it l~ "CC:: t..: ,.., .. :; w ;;; E ... > Q II er" ji~ u • u 
w 0 z 'E~ E.c CL ... :0 c-
.... 'E & ... g ~ ii.C .. 0 ::> -!.!! ~ . 
:li w 0 0 ~ .:~ Eo ;;-

a: CID '-1 II 8.,. 
< a: J; z· 5~ ~;:. ~- ;;; 

"' ... " 0.>< z 

SILTY SAND FILL, gray-brown -
: 1 ST 75 

-
roots @ 3' : 2 ST 75 

clay balls and wet @ 6' ~ - 3 ST 75 

: - 4 ST 88 

: 5 ST 88 
CLAYEY SILTY SAND, gray-brown, 
thin clay lens@ 7.8' (ML) 

-:: 
-Boring terminated@ 9.5' 
: 

-:: 
: 
-

-:: -.· 
--

-= : -
-= : 
-

..: 
: -

' . \ -= \__J 
-
: 

SAMPLER TYPE 
SS- DRIVEN SPLIT SPOON 
ST- PRESSED SHELBY TUBE 
£~- £Q':'!I':'?P!:JS FLIGHT AUGER 

: 
--

GROUND WATER DEPTH 

V AT COMPLETION 
• AFTER HRS. 

FT. 
FT. 

BORING METHOD 
HSA- HOLLOW STEM AUGERS 
CFA- CONTINUOUS FLIGHT AUGERS 

DC- DRIVING CASING 
... ,... ... , II ... ,..115 I 



4\ RESOURCE 

('ill ENGI/IEERI/16 
~1/ICORPORATED 

SUBSURFACE EXPLORATION 
RECORD 

c"•"• ___ __;L:.U=.f'-'k,_l'-'. n"-'C"'r'-'e.,o .. s..,o,.;t.,e~------------- ao .. no • -~1"-------------
Arch•tect Engoneer _____________________ Job • __ _;3~0~6::,.-_:0::_:1::_ _________ _ 

Pro,ect Name---------------------- Drawn Bv---'T-"J'--------------

PrOJI!Ct Locat•on Approveo Bv _..:;K~D'-------------
ORtLLING and SAMPLING INFORMATION 

6/14/84 H 140 
TEST DATA 

Date Started ammer Wt. lbs. 

Date Completed 6LI4iB4 H1mmer Drop 30 '" 
Drtll Foreman TY Spoon Sampler 00 2.0 

'" 
; 

!- * • 
JB 

... 
Inspector Rock Core 011. - ~ 

~- . 
'"· ~~ !! !: ~~! HSA 3.0 a: e "~ . ~ 

Soong Method Shelby Tube 00 '"· "' 3~H " < 
"' > ... 

! ~ ... 
.J 3,. .. a: "' 

..... "' o:: c 
> l: '0::: ;;..; ,.., 

!< 'Ou., ... "' .r~ : E ,.; 
> 0 

tl ~Cl.L :E (,) • u < 5~E 
"' 

1: 11-:: o-, 81!1 SOIL CLASSIFICATION "' 0 z ~l ~; ~c ~ .. 
E :z: ... ..J ..J • ;;JS .:i~Oi .. , 1-..J .. .. u :::> .SE c: Gl ... 0 m, E "' c c .:..- ;-
;Q .... :If . :E a: 0 <Ill u .. :s- Eo M II ~ 

SURFACE ELEVATION- ~fj "'u co "' a: J; z· <" 1?- ~- .. • ..J..J..J 
OV> ,z "' "' " ::lV> .. o.x z l: ..JO.V> 

: SANDY SILT FILL, gray : 
CA - (ML) - 1 

- SILTY S. CLAYEY SAND, loose, - I 

(~~~ gray, thin clay layers : 

= : 
-= : 
-= : 
: 

-:: 
: 
: 
-

-= -
:l 
~ 
: 
-

-= 
= \ 

'"-:J 
: 
~ 

2 ~T :J3 
(ML) 

5_: 3 ss 67 
SILTY SAND, COMPACT, brown-gray, 
thin clay layers, wet@ 6' 

(ML) 

SANDY CLAYEY SfrT
5 

gray-olive, 
drv ML 

Boring Terminated @ 15' 

-

SAMPLER TYPE 
55- DRIVEN SPLIT SPOON 
ST- PRESSED SHELBY TUBE 
f'A- t'ni\ITII\.l!-11"\il~ C::l lt":.UT Atlt:I:A 

: - 4 ST 

: 5 ss 39 

w-
: 
-

-= 
-

15:::: 6 ST 75 

.... 
: 

-= -
= -

-= : 
-

-:: 
: .... 

-:: 
: ..., 

GROUND WATER DEPTH 

V AT COMPLETION 

• AFTER HRS. 

4 

19 

FT. 
FT. 

1. 7* 

BORING METHOD 
HSA- HOLLOW STEM AUGERS 
CFA- CONTINUOUS FLIGHT AUGERS 

DC- DRIVING CASING 

= : -
: 
= ::-
: 
=-: ... 
~ c 
: 
::-

= -
-
: 
=-: --
=--
: 
::---
=--
: ... 
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Attachment 4 

Texas Department of Water Resources 

Technical Guidance Document #1 

L--------------RESOURCE ENGINEERING--' 



'fEXAS DEPARTMENT OF WATER RESOURCES 
Industrial Solid Waste Management 

TECH. GUIDE NO. 1 
Paqe 1 of 
Re;,ised 0'>/11/B;: __ Issued 5/3/76 

TOPIC: WASTE EVALUATION/CLASSIFICATION 

Purpo!;e: 

The purpose of this guideline is to describe the classificatior' 

system defined by the Rules of the Texas Department of Water 

Resources (TDWR) in Chapter 335 of the Texas Administrative Code. 

This classification system is based on the potential adverse impact 

that certain types or classes of industrial solid waste may have on 

human health or the environment. 

Definitions: 

Below are several definitions which are the basis for the waste 

classification system. 

1. Class I Wastes- any industrial solid waste or mixture of 

industrial solid wastes which because of its concentration, or 

physical or chemical characteristics, is toxic, corrosive, 

flammable, a strong sensitizer or irritant, a generator of 

sudden pressure by decomposition, heat, or other means, and may 

pose a substantial present or potential danger to human health 

or the environment when improperly processed, stored, 

transported, or disposed of or otherwise managed, including 

hazardous industrial waste. 

2. Class II Wastes - any individual solid waste or combination of 

industrial solid waste which cannot be described as Class I or 

Class II I. 

3. Class III Wastes - inert and essentially insoluble industrial 

solid waste, including materials such as rock, brick, glass, 

dirt, and certain plastics and rubber, etc., that are not 

readily decomposable. 

4. Essentially Insoluble - any material which, if representatively 

sampled and placed in static or dynamic contact with deionized 

water at ambient temperature for seven days, will not leach any 

quantity of any constituent of the material into the water in 

excess of current United States Public Health Service or United 

States Environmental Protection Agency limits for drinkinq water 

as published in the Federal Register. 

5. Hazardous Industrial Waste - any industrial solid waste or combi

nation of industrial solid wastes identified or listed as a 

hazardous waste by the Administrator of the United States 

Environmental Protection Agency pursuant to Section 3001 of the 

Resource Conservation and Recovery Act of 1976. The Administra

tor has identified the characteristics of hazardous wastes and 

listed certain wastes as hazardous in Title 40 of the Code of 

Federal Regulations, Part 261, Subparts c and D, respectively. 
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'I'OPJ C: WASTE ~VALUATION/CLASSIFICATION Paqe 2 of 4 

Classification: 

Wa.st•· clas.sification is based upon information supplied by thP wnste 
qenerator. In most cases the initial classification of a waste 
mater·ial w:ill be based upon readily available information and a 
""" sr• r·vat. i ve comparison with the definition of each c 1 <'Iss of wa.s l<·s. 
The Wdste generator may submit detailed waste descriptions for the 
purpo . .sc of classification or a review of the classification of the> 
wast.c~. 

l'ursll<mt: t;o TDWH Rules, it is the responsibility of the generator of 
•• solid waste to determine if the waste is hazardous. Hazardous 
waste criteria may be found in Title 40 of the Code of Federal 
Hequldtions, Part 261, Subpart C. Any industrial solid waste which 
"'""t:s one of the four hazardous criteria is a hazardous waste. 
Wast<·s which are listed in Subpart D of the above referenced 
regulation are also hazardous wastes. 

t:las:; I wnstes include all hazardous wastes as defined above, as well 
.J.S m.!l.erial s which are toxic or carcinogenic, mutagenic, teratogenic, 
t' i o•H-cumu 1 ati ve, or persistent. Data about these characteri sties may 
h" follnd in published literature or determined experimentally. For 
thC' purpose of this classification scheme, a waste is considered 
I<JX i c· when the oral LD 

0 
of the material tested on a rat is less than 

',()() rnq/kg, when the inRalation Lc 50 of the material tested on a rat 
is l r·ss than 2 mg/1, or when the dermal LD

50 
of the material test.ed 

on " rabbit. is less than 200 mg/kg. (LD 0 ~s a statistically 
• ·,IJ clll "ted dose of a material necessary ~o cause the death of 50% of 
,.~~, ent..i re test animal population and is usually expressed in terms of 
rni I liqrams of chemical per kilogram of animal). 

t:l,lss I I wastes are materials which do not have the properties of 
r:Jas•• I or Class III wastes. These wastes may have properties such 
dS combustibility, biodegradability, and/or solubility in water. A 
c:ldss II waste might leach constituents in excess of the limits for 
drinking water when in contact with deionized water. 

t:lass 111 wastes are inert and essentially insoluble materials. 
Thesr wastes, when observed in a leachate test,· do not leach any 
r;ons t. i tuent in excess of the 1 imi ts for drinking water. 

'I'Psts Used for Waste Evaluation: 

lqni1<lbilit.y- See 40 CFR 
C<Jrro~.; i vi ty 
IU·dct. i vl ty 

- See 40 CFR 
- See 40 CFR 

261. 
261. 
261. 

I<Jl Toxic:i t.y-- See 40 CFR 261 

l'his leachate test is one criteria used to distinguish between Class 
I ,-md Class II. 

\___j l1ist.i I l<"d Water Leachate Test - (See below) 
This leachate test is one criteria used to distinguish betwPen class 
I I and Class III. 
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TOPIC: WASTE EVALUATION/CLASSIFICATION Page 3 of 4 

llistilled Water Leachate Test 

A. For a dry solid waste, i.e., a waste material without any free 
liquid associated with it: 

1. Place a 250 gm. (dry weight) representative sample of the 
waste material in a 1500 ml. Erlenmeyer flask.* 

2. Add one liter of deionized or distilled water to the flask 
and mechanically stir the material at a low speed for five 
(5) minutes. 

3. Stopper the flask and allow to stand for seven (7) days. 

4. Filter the supernatant solution through a .45 micron filter. 

5. The filtered leachate should be subjected to a quantitative 
analysis for those component or ionic species identified in 
the analysis of the waste itself. 

*NOTE: Quadruplicate samples of the waste should be leached 
and all results reported. 

B. For wastes with free liquids, the liquid portion of the waste 
should be considered to be the leachate in step 5 above. 

C. For sludge and slurries and other waste material containing 
particulate matter, the waste should be subjected to a 
separation procedure (i.e., filtration, centrifugation) 
sufficient to separate the liquid portion from the solids. The 
solids should then be leached as in A above, and data on both 
the liquid portion and the leachate should be submitted. 

Reclassification Procedure: 

A written request for waste reclassification may be made by the 
generator at any time. All information applicable to the waste being 
considered for reclassification should be submitted. The attached 
form may be used as a guide to reclassification. The nature of the 
waste and its initial classification determine which of the items 
listed below will be required for reclassification. 

1. A description of the process or processes from which the waste 
is generated. 

2. A quan~itative analysis for the constituents which could reason
ably be expected to be present in the waste due to the process 
or processes from which the waste was generated. 

3. A quantitative analysis of the liquid fraction of the waste or 
of a leachate from the waste. Quadruplicate leachate tests 
shall be performed and all data reported. 



'i'OI'JC: W/\S'J'E F.VALllATION/CLASS IFICATION Paqr /, of /, 

/,, lqnitilbility of the waste and/or the liquid fraction of the wilsLr .md/or the leachate of the waste. 

.. r:"r-rosivity of the waste and/or the liquid fr·act.ion of th<· wo~sl•· .~rHl/or the J eachate of the waste. 

''· llt·itrtivity of the waste. 

·;. 'J'oxicit.y information about the waste. (This does not necessilr-i ly mean that experimental tests must be run). ReferencP sourre. 
ll. r·,rcinogenicity, mutagenicity, and/or teratogenicity of the "'"L"ri al or any substance in the material. Reference source. When c•xperimental tests are performed to determine if the waste i:< carcinogenic, mutagenic, or teratogenic, include a full dt·script ion of the test. 

'l. l!t·suJ Ls from a determination as to whether the material or sub'''"""" In the material is bioaccumulative or persistent. 
I o. I rd orrnilt.ion pertaining to sampling procedures used includinq :;. 11np I e preservation and handling methods. 
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Taken from: 

Attachment 5 

Bioaccumulation, Biodegradation, and 

Persistance Data for: 

Naphthalene 

EPA Document 440/4-85-020 
October 1982 
An Exposure and Risk Assessment 
for Benzo(a)pyrene and Other 
Polycyclic Aromatic Hydrocarbons 
Volume II 
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TAni.E J-11. 

Species 

Coho Salmonb 
(gncorhyncl~us kisutch) 

Starry Flounder 
(E_. ~tel latus) 

(~., 

•, ! 

BIOAGCUHULATION OF NAPIITIIALENE IN TWO FISH SPECIES0 

_________ N~A=P~II,TI~~·A~I=,E~N~E~A=C~C=U~HU~I~~~T~l~ON~---------------------------

2 
------mg/kg dry 

JICF Ll!:tsue 

20 o.07 t o.oJ 

\~eek!l Of Exposure 
I 
nog/kg dry 

1\CF tissue 

700 2.111.5 

Week!._~..!f'oaure 

J 
mg/kg dry 

BCF tissue 

so 0.14 1 0.07 

2 
mg/kg dry 

BCF t tsau_e __ _ 

240 0.72!0.]0 

~ 6 
mg/kg dry ag/kg dry 

RCF tissue BCF t J usue 

80 0.24 10.06 40 0.12!0,06 

Weeks Of Depuration 
1 2 

mg/kgdrT ---- ----- no-g(kg dry 

BCF tissue BCF tissue 

100 0.]0!0.02 270 0.80! 0.04 

n) Flow-through ex,,oaure to 0.001 ~. 0.002 mg/1. 

h) Nnte that after 6 weeks of expotmrc and 1 week of dc1mratlon. no naphthalene woa detected. 

Sourt:e: Roubal et nl. (1978) 



TABLE 3-12 •. BACTERIAL BIODEGRADATION PRODUCTS REPORTED FOR NAPHTHALENE 

Degradation Product 

1-naphthol; 4-hydroxyl-1-tetralone; 
trans-1,2-dihydroxyl-1,2-dihydro
naphthalene; 2-naphthol; 1,2- and 
1,4-naphthoquinone 

~-dihydrodiols 

1,2-dihydroxynaphthalene, salicyl
aldehyde, salicylate, catechol 

3-31 

Reference 

Cerniglia et al. 
(1979)--

Cerniglia et al. 
(1979)--

Colwell and Sayler 
(1978) 
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Test Type/Population 
Origin 

14 C02 evolution froa streaM 
BL~i•ent populations fro. 
petroleu• conta•inated area 

Warburg 02 consuaptton 1 

non-acclJ•atcd sludge 
population 

Shake flask 
fretd•water aedi~aent 
)lopul alton 

14co2 evolution with 
seawater population 
fro. treuted area 

8 Jheorettcal Oxygen Deaand 

TABLE 3-13, BIODEGRADATION RATES OF NAPIITIIALENI! 

Compound Tested 

14 . 
C-na1>htlaalene 

Naphtlaalene 

Uydrocarbon •txture 
(parrafftnes • .ana
and dicycllc 
hydrocarbons) 

Naphthalene 

Results 

90% of total PAH transfor.ad at 
40 hoursi rate • 0.14 hr 

ll-64% of TODatransformed 

Naphthalene: 3-12% decrease 
together with dodecane: 25-35% 
decrease (1% sterile hydrocarbon; 
28 days) 

0,4 ~g/1/day (by day 3) 

Source 

Schwall and llerbea 
(1978) 

Malaney et al. 
(1967)-

Walker and Colwell 
(1975) 

Lee et al. 
(1978) 

,~-, 



'l'ABLE 3-2 0. -'IHE PERSISTENCE OF NAPHTHALENE IN VARIOUS GENERALIZED 
AQUATIC SYSTEMS AFTER CESSATION OF LOADING AT 0.2 kg/houra 

% 
Lost 
from 

Time Total 
Period % Lost % Lost Svste!ll 

System (days) from Water from Sediment 

Pond 12 90.85 13.55 28.59 

Eutrophic Lake 0.5 62.53 0.70 54.13 

Oligotrophic Lake 12 56.94 7.17 56.04 

River 0.5 99.98 2.51 78.59 

Turbid River o.s 99.98 3. 71 86.76 

Coastal Plain River 0.5 92.93 1.34 51.30 

a All data simulated by the~~ (U.S. EPA-SERL, Athens, Ga.) model. 

~ee text for further infor!llation about input parameters and Smith ~ !l· 
(1978) for a description of the model.] 

3-44 





Taken from: 

Attachment 6 

Bioaccumulation, Biodegradation, and 

Persistance Data for: 

Ant~racene, Acenaphthene, Fluoranthene, 

Fluourene, Phenanthrene and Pyrene 

EPA Document 440/4-85-020 
October 1982 
An Exposure and Risk Assessment 
for Benzo(a)pyrene and Other 
Polycyclic Aromatic Hydrocarbons 
Volume III 
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TABLE 4-15. HALF-LIVES AND QUAI'iTUH YIELDS FOR PHOTOLYSIS OF THE 
ANTHRACENE GROUP P&qs 

Compound Disappearance Quantum Yield Photolysis Half-Life 

.Anthracene 0.003 (at 366 nm) 0.75 

Phenanthrene 0.010 (at 313 nm) 8.4 

Pyrene 0,002 (at 313 nm) 0.68 

o.0022 (at 366 nm) 0.68 

Fluoranthrene 0.00120 (at 313 nm) 21 
-6 0.2xl0 (at 366 nm) 

Source: Zepp and Schlotzhauer (1979) 

4-33 

(hours) 



TABLE 4-16. BIOACCL~LATION DATA FOR &~THRACENE 

Organism 

C1adoceran 
Daphnia magna 

C1adoceran 
Daphnia pu1ex 

Mayfly 
Hexagenia sp. 

Compound 

Anthracene 

Anthracene 

Anthracene 

a) BCF = Bioconcentration factor. 

4-37 

Exposure 
Time 
(hr) 

1 

24 

28 

200 

760 

3500 

Reference 

Herbes (197 

Herbes and 
Risi (1978) 

Herbes (197 
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TABLE 4~17. BIODEGRADATION PRODUCTS REPORTED FOR TilE ANTIIHACENE GROUP PAlls 

PAll 

Anthracene 

Phenanthrene 

Phenanthrene 

Degradation Products 

2, 3-dlhydroxynaphthalene via tr••ns-1,2-

dihydro-1,2-dihydroxyanthracenc, 
1,2-dihydroxyanthracene and 2-hydroxy-
3-naphthoic acid. 

1-hydroxy-2-naphthoic acid, salicylic 
acid, catechol. 

1,2-dihydroxynaphthalene via trans-3-4-
d i hyJ ro-), 4-d ihyd roxy-phennn t hrene; 3, 4-
dihydroxyphenanthrene; and 1-hydroxy-2-
naphthoic aciJ. 

Reference 

Evans et al. --
( 1965) 

Kaneko et a1. 
(1968, 1969-) 

Colla et al. 
(1959) -
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TABLE 4-18. BIODEGRADATION RATES OF ANTIIRACENE GROUP PAlls 

Test Type/Population Origin 

Static flask 
(wastewater culture) 

Freshwater Aquatic 

Soil population from near 
an oil drilling site 

Compound Tested 

Anthracene 

Phenanthrene 

Fluorene 

Fluoranthene 

Pyrene 

Anthracene 

Anthracene 

Sediment from oil-contaminated Anthracene 
stream and uncontaminated 
stream 

Freshwater populations Anthracene 

Results 

92% lost at 5 mg/1 and 51% at 
10 mg/1 at 1 week in acclimated 
culture. 

0% lost at 5 and 10 mg/1 at 1 week in 
non-acclimated culture 

77% lost at 5 mg/1 and 45% at 10 mg/1 
at 1 week in acclimated culture 

100% lost at 5 mg/1 and 0% at 10 mg/1 
at 1 week in acclimated culture 

100% lost at 5 mg/1 and OZ at 10 mg/1 
at 1 week in acclimated culture 

80% degraded over 12 weeks due to both 
photolysis and biodegradation 

90% conversion in 90 min. (no cone.) 

ti/2 = 12 days for exposed population, 
tl/2 = 120 days for unexposed 

1st order rate constant of 0.055 
day-l for days 0 to 15 (tl/2 = 13 days); 
0.007 day-1 for days 20 to 64 (tJ/2 = 
99 days) (tested 84 days). Not all due 
to biodegradation. 

Source 

Quave .£!. al. (1980) 

Quave .£!. al. (1980) 

Quave et al. (1980) 

Quave et !!.!,.(1980) 

Quave ~ al. (198) 

Giddings _ru; al. 
( 1979) 

Giddings J;tt Jll. 
( 19 79) 

Giddings~~· 
( 19 79) 

Gid~ings ~ ..!!.!· 
( 1 979) 
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TABLE 4-18. lll0DEGIWlA'l'ION RATl F ANTIIRACimE GROUP l'AHs (Continued) 

Test Type/Population Origin 

1 ~co 2 evolution from 
stream sediment populations 
from petroleum contaminated 
a tea 

Warburg 02 consumption, non
acclimated sludge population 

1~ co 2 evolution from sea 
water population from 
treated area 

1~ C02 
evolution from 

contaminated stream 
• sediment population 
I • co Shake flasks with 

natural water 
populations 

Static flasks with 
natural water populations 
from contaminated and 
uncontaminated sites 

Static flasks with 
natural water populations 
from contaminated and 
uncontaminated sites 

Compound Tested 

14 C-anthracene 

Phenanthrene 

Anthracene 

Anthracene 

14 C-anthracene 

Pyrene 

Phenanthrene 

Pyrene 

Results 

1 ~C-anthracene approximately 60% of 
total PAll transfonned at 120 hours 

22-46% of TOD degraded. Most 
degradable of 17 PAll compounds tested. 

2-13% of TOD degraded. 

0.02 pg/1/day 

-3 
2.5 x 10 /hr (rate reduction 
occurred at >1 pg/g) 

Negligible degradation for compound 
alone; with naphthalene= 36.7% 
remaining at 4 wks; with phenan
threne = 47.2% remaining 

50% to 100% degradation in 1 month 
over the year at different sites 
(80% = mean) 

0% to 57% degradation in 1 month 
over the year at different sites 
(15% = mean) 

Source 

Schwall and Herbes 
( 1978 ) 

Malan<ey ~ !!!_ (1967) 

Nalaney et al (1967) 

Lee et_i!}. 
( 1978) 

llerbes and Schwall 
(l97!l) 

McKenna and Heath 
(1976) 

Sherrill and Sayler 
(L9BO) 

Sh,.rr ill and Sayler 
(1980) 
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TABLE 4-18. BIODEGRADATION RATES OF ANT ~ENE GROUP PAlls (Continued) 

'fest Type/Population Origin 

Coastal estuary sediment 
populations (3 types) with 
and without presence of 
polychaete worm 
Capitella capitata 

.... 
I .... .... 

Compound Tested 

Anthracene 
Fluoranthene 

Results 

Experiment 

Fine sand 

Fine sand & 
_g_, capi tata 

Medium sand 

Medium sand & 
f· capitata 

Marsh sediment 

Marsh s~~imPnt & 
C. cap l tata 

% removed 
in 1 week 

Ant h. Fluor. 

2.0 1.9 

2.3 3.3 

2.4 2.4 

3.2 3.5 

2.6 2.0 

2.7 2.6 

Source ---
Gardner et al. 

(1979)-



TABLE 4-30, FLUORANTHENE LEVELS DETECTED IN WASTEWATER 
AND EFFLUENTS 

Type of 
Sample 

Domestic Effluent 

Domestic Effluent 

Factory Effluent 

Sewage 
Industry 
Domestic 
Domestic (heavy rains) 

SOURCE: U.S. EPA 1980d. 

Concentration 
(J.lg/1) 

2.4 

0.273 

2.2 

2.6-3.4 
0.35 

16.3 

4-62 

Comment 

From runoff and atmospheric 
washout 

Man-made sources 

From natural and industrial 
sources (i.e., detergents, 
atmospheric washout) 
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Attachment 7 

Bioaccumulation, Biodegradation, and 

Persistance Data for: 

Benzo(a)anthracene, Chrysene, Dibenz(a,h)anthracene, 

Benzo(b)fluoranthene, Benzo(k)fluoranthene, 

Benzo(g,h,i)perylene, Indeno (1,2,3-c,d)pyrene 

Taken from: 
EPA Document 440/4-85-020 
october 1982 
An Exposure and Risk Assessment 
for Benzo(a)pyrene and Other 
Polycyclic Aromatic Hydrocarbons 
Volume IV 
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!A]LE 5-20. BIOCONCEXTR~TION OF B~ZO[a]PYREXE IN FRESH
lo/ATE?. AND SALr.vATER SPECIES 

Species 

· Alga, 
Oedogonluc cardiacum 

Snail, 
Phvsa sp. 

Cladoceran, 
Daohnia pulex 

l1osquito, 
Culex oipiens 
auinauefasciatus 

Mosquitofish, 
Gambusia affinis 

Bioconcen-
Duration tration Factor Reference 

Freshwater Soe cies 

3 days 5,258a Lu !!_ al. (197i) 

3 days 82,23la Lu et al. (1977) --

3 days 134,248a Lu et al. ( 19 77) --

3 days 11,536a Lu et al. (1977) 

3 days 930a Lu et al. ( 19 77) --

Saltwater Species 

Clam, 24 hours 8.66 Neff !£ al. (1976a) 
Ran5ia cuneata 

Clam, 24 hours 236 Neff et al. (1976b) --Raneia cuneata 

Eastern oyster, 14 days 242 Couch et al. (in ;>re~s) --Crassostrea vir~inica 

Mudsucker 96 hours 0.048 Lee !!. al.. ( 19 72) 
Gillichthvs mirabills 

!ide pool sculpin, 1 hour 0.13 Lee et al. (19 i2) --Oligocottus maculosus 

Sand dab, 1 hour 0.02 Lee et al. (1972) 
Citharichthvs stig:nacus --

~lodel ecosystem concentration factor. 

5-47 



TABLE 5-22. 

PAR 
a 

Benzo [a] pyrene 

Benz[a]anthracenea 

aF . ung:L. 

BIODEGRADATIO~ PRODCCTS REPORTE~ FOR TP.E 
BEXZO [a] PYRL'IE GROCP PAlls 

Degracation Products 

cis-9,10-dihydroxy-9,10-dihydro
benzo[a]pyreneb 

cis-1,2-dihydroxy1-1,2-dihydro
benzo[a]anthraceneb 

b!entative identification. 

Source: Gibson (1976). 

5-53 



TABLE 5-22. 

PAll 
a 

Benzo[a]pyrene 

Benz(a]anthracenea 

a . 
FungJ.. 

BIODEGRADATIO~ PRODCCTS REPORTE~ FOR THE 
BEXZO (a] P'fRD!E GROL'P PARs 

Deeradation Products 

cis-9,10-dihvdroxv-9,10-dihvdro-
benzo [a] pyre~e b • • 

cis-1,2-dihydroxy1-1,2-dihydro
benzo[a]anthraceneb 

bTentative identification. 

Source: Gibson (1976). 

5-53 



TABLE 5-19. PREDICTED HALF-LIVES FOR BENZO[a]PYRE~E TR&~SFOR}~TION 
(' A..\ll R.E:lOVAL PROCESSES IN GENERALIZED AQt;ATIC SYSTC!S 
'\, 

Half-life (hours) 
Eutrophic EutrO"Phic Oligotrophic 

Process River Pond Lake Lake 

Photolysis 3.0 7.5 7.5 1.5 

Oxidation >340 >340 >340 >340 

Volatilization 140 350 700 700 

Biodegradation >104 >10 4 >104 >10 4 

Hydrolysis NA NA NA · XA 

Source: Smith et al. (19i8). 

l) 
5-46 
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TAIILE 5-23. BIODEGRADATlON RATES OF Tilt; BENZO(li(I'YRENI. GROUP PAlls: 

Test Type/Population Origin 

Static flask 
(wastewater l'~opulatlon) 

Static flask 
(wastewater population) 

Freshuatcr populations -

enrichment shake flask, 

also using naphthalene 

fn cu1ture 

A<lapted soil populations 

of rseudomonas aeruslnosa 

and Escherischia coli 

Salmone1la typhimurJum, 

Aer_obacter ~erog~. 

_Eschertschla c.oll, 

Sac-charomyces cerevltdae 

!!Yr.obactcrlum flnvum 
H. rubrum, H. lactlc:o1um. 

H· -~atls, Bacillus 

_m~_tt!rJum, RacillmJ 

sphat!rlcus 

ItllllVIIlllAI. COMPOIIHD STUDIES 

Compound Teste~ 

Ui!n z [a ]ant hrac.·t~ne 

Chrysene 

Benzo(a)pyrenc 

Benz(a)anthract~nc 

Benzo(a)pyrene 

Uenzo( a) llyren~ 

Hcnzo[a]pyrcnc 

_!tesults 

Inconsistent degradation over 

month period of acclJmat:ion from 

0% clegradcJ to 41% degraJed to one 

week at 5 rug/1 

59% lost at 5 rug/1 and J8% at 10 mg/1 

at one week in ace lJmateJ culture 

No degradation observed in 6-week 

period 

No degraJation observed in 6-week 

period 

90% taken up from medhnn, 10-26% 

metabolized 

S(let:les accumulate compound but 

little metahultzed. Can take up as 

much as 1 to 2 x lo-10 ug/cell 

(~. '2!'_!D· 

H. ruhrum and M. flavum ml!tahollzed 
- ---- - ----
SO% of t:ompound tn 4 tlays. Other 

species accumulated the compountl 

(no rnent ton of biodcgnul.at Jon) 

Hl.!fere11cc 

Quave ct at. 
0980) 

Qunve et al. 
0980) --

Colwell and Sayler 
( 1978) 

Colwell and Sayler 
(1978) 

l.orbacher "'t ~!.· 

(1971) 

Moore and llarr ls\.lll 

(1965) 

rogtnzova, et al. 

(l')ft6~ 1976ii~·h)-
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TABLE S~23. 

Test Type/Population Origin 

Coastal estuary sediment 
po1•ulatlons (3 types) with 

and without presence of 

1•olychaete worm, Capitella 

ca11ltata 

Soil bacteria from benzo
pyrene contaminated area 
and from non-contaminated 
area 

Bacteria in power plant 
and coke over wastewater 

l/o , 1 co2 evolution " th 
SCil water populatlon 

f roll t rea t~d a rea 

, __ _ 

B 10DEGRADA1'10N RATES OF "n!E BENZO I a )PYRENE GROUP I' Ails: 

INDIVIDUAL COI'II'IliiND STUDIES (Continued) 

Compound 1'estl!d 

Benzo[a)pyrene 
Bcnzla]anthracene 

B"nw[ a ]pyrenc 

Benzo[a]pyrene 

benzla]anthraccne 
henz.ola)pyrene 

"esult s 

t-:xperiment 

Fine sand 

FJne sand 
6. !!_. t~apltata 

Hed. sand 

Hed. sand 
& f· capitotu 

Harsh sed. 

Harsh sed. 

& £. capitata 

% remnved 
In l week 

BaP BaA 

1.2 J.S 

2.4 

1.4 

2.7 

1.8 

).0 ).0 

0.84 1.4 

1.98 1.8 

Acclimated population metabolized 

(75-86% of compound In S days; 

non-acclimated population 48-59% 

in same period 

Metabolized <15% of compound 

Not degraded 
Not degradt!d 

Reference ------
Gardner et_ ~!.· 

( 1979) 

Shabad ( 1978) 
Shabad (I 971a. 
Shnbatl et .al. 

0911bY --

Poglazova ~.!.! 

(1972) 

Lee et al. 
o97a y-
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'rAHLE 5-23. BtoDEGRAilATTON RA:I'ES !ll' TilE HENZO(a (I'YRENE GHOUl' I' Ails: 

Tettt _'fypc/Population Orfgln 

lit co2 evolution from 
contaminated stream 
sedtment population 

Shake flaska with 
11.1Lural water 
populations 

INillV!IllJAI. f.OUI'OIINIJ STUIJJES (Gontlmted) 

Compound 1'cs tl'd 

(cl41 benz(a)anthracene 
(c14 ( benz(a)pyrcne 

Benzol a )pyrene 
Benz[ a ]anthracene 
Dibenz[a,h]anthracene 

Results 

I 0 - 4 /h 
No measurable tranuformatlon 
in 26 days 

Percent main compound (column 2) 
remaining at 4 weeks 

±__!~tthalene ±.._!JJtenanthrenc 

83.5 
58.3 
92.7 

18.3 
]],8 

32.9 

Negligible degradation was observed 
for each compound alone~ 

Refer.£!~~-

Schwall and llerhes 
(I 978) 

H<:Kennd <lnd llcath 
(197h) 
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DEI'.t.R.TMENT OF HE.t.LTH l HUMAN SERVICES 

om ~&1Nu7 17. 19!6 

from ~tf.~~~ 11hoctor 
Office of lea\tb AJattwaent 

lubjeet .. alth AJuuaentr Vnhe4 Cuoaou lite 
C=roe, tau 

To llro Carl a. lickaa 
•~blic loaltb Advieor 
IPA l~&l.= 't'1 

l[!c:-pmz tVJ:QW;I 

l"wblic HM 1th Strvloe 

AQoncy for Toxic Sutosunctl 
ene! Oiltuo lh;'rtry 

Memorandum 

!ht United Crtotote lite contain• reaiduat po1ynue1ear arGm&tie hydro~ 

carbona (PAR'•) and pantaeh1oropheno1 from the forKtr wood~raaer.lnc 

activitht 011 the aite, 'n>ue ~ul.d1111 an pdauUy tubtnfaee; b~.er, 

tbue an hohud •ur alta" located b ·nrl.out nlih11thl yarda, !'hi 

lnviroa=total frot~tion J&ency (EPA), le&ioo ,1, ~'1utated an acce bie 

cleanup hvel for thn rui~uu, ~rill& an October 10 1 1985 conhr ·c• 
ca11 with le&I.On 'I• a ~elue of 100 ppm for total fAH in tvrfieia1 rati• 

dantl.al toll ••• lll&&eatod aa a ~alua that 1• ~n11kaly to ~••ult in a 

pub11c llealth d.tk. 

After le&I.On 'I ~wvl..ved the July 31 1 1'85 luperf~nd lapl.:entati011 Group• 

a.soraDdum _.atuatlna the potential health baaard prattntad by tho chemi

cal contamination, they requaated taaiatance iu d_.elopilll a •••ian ~alue 

for the p1auned cleanup of the tite. 

1·; l!.a~oradua frOID 11on VilliDI 1 ZP.l le&ion '11 Octo\ltr 10 1 U8.5. 

J, l!e:oundua fr010 Georai A. J=e•, Superfund ltapl•ntati.OII Cr1111p 1 

July S1 1 Ul5. 

s. ATBDl Unltt4 Creoaote tito fila. 

!\e principle c011tam!nantt tt thlt lite are crootott and Jlntaehtor~ 

pheDol< !be eKpeaure pathway• are direct contoct with contamlftatod eo11a 

and creoaote reaid11e1 1 1nd tbt conaumptlon of contaminated aroundvator. 

!he hi&hatt level• of creoaote contc=inatl.on reported art located ln Mttr 

aatt" at varlou• tocatlona ~ear the tlto. both on and •enaatb tba'eurfaco 
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7qe 2 - Hr. Carl a. Biclr.u. 

of t'bt toll. Z.cept for tbe few ~eperte41~ i1olated •tar aat1 1• tbe 

pre&CIIIIbate oo~:~tu.i!latioll at tbe lite h 111bt11rface; Vitllo11t 111'1>1ta11t!.al 

effort oc tbe part of tile 'b11mau populatio11, tbl1 111'1>1urfact coct-.i~:~atioll 

prtltlltl little epport11niq for contact.· !be local &rDIIIIdwatar la co11• 

tamlnated •itb 'both peutacbloropbeuol and tba aort to111'1>1t PA!'tl bowrvar. 

tbia wattra ~eporttdly; l1 11ot Cllrrect1y baiU£ 111ed fer •~••tic fllrpoata. 

!)X1Cp11Imf 

%11 a pu'1>1ltbe4 artlcte1, the Center• for ~l••••e Co11trol (CDC) 4erl•ad 

au actio11 1rve1 at which co tiait bw..n .apo1ure for 2.J>7 1 1-tetracbloro-

4ibeno-p-~Hodll (2.J • 7 .1.-'l'CDD) collta:illatel! naidntia1 tolli !bh 

derive& n1ut wu bend 11pe11 a:~tnpo1atlo~:~a fr= ad•a1 toalclty •perl

aeuu (iDCluH~:~~ carcboaniciq a114 npro4uctiu affeeta) to pouible 

busac bealt~ tfft'tt6in order to tltiaate a reaton&ble level of ri• fer 

,,3,7~8-TCDD, A 11 t • •~elopse~~t 

of tbit 'l'CDD toil 1e.e1. 

!be Envlr~elltel Protectloc A&e11c1'a CerciiiOJtn '-•••rmectlCroup btl 

4nh-ed !. relative pete11cy lnd~....!or 1!~1 tbau. ~0 cbe=i'll!. • the o er 

~11itul!e po-i!_!IC)' bdex for 2,s;r,a-mD. b af.&bt, wbih that for : .• 

btnzo(a)pyreue a only thr_ee; -!bui7 2;3, 7;«•TC!)l) ie COII11hnl! to b fi;..~ 

ori!ert of aqdtuJe aon potent u a urcilloae11 tba11 beluo{a)nnue, • ·il 
~till& oul7 tbit orl!tr of ~U&IIituh l!iffe:ena b pohu~~ lletwau Oe tWo

chemical• and the tDC-4eri•el! retidtutlal toil action 1e.t1 0 11••• 100,~ 

ppll of huso(t)P1rtnl equhahut to 1 ppb of 2,J 1 71 8-'l'CDD 1D toll. . .. 

%n cbe P24t1 uttd co derive tht 2,3,7,8-TCDD toll Y&lue, tbt •••~tion 

oo~~eerlli~:~~ tb• u.ouct of toil Jg~!_~4_lu htc t~CI!'II .. to. b! 11~bJ . A 

recact llllpu'b1iabe! at\1.1!7 b7 CDC liu t'bown tl:ai -pount of toll l1;rnhl! liz 

chU4re~ -~- .tba toU·a~tilli qe 1'&11£11 from"',l to 1 l~tr 41{ (1. 

liDi!t-r pertoca'1 coaruntcatlou)-;"" 'l'b~1 1 tht aohl .ttUaah for to 1 1~:~~u· 

~!on durlU£ the perio4 of aillbrulr. 'b7ahnt b auuln '1>7 at lean 111 

order of' aqllltuhi 11na the othar to11 1~~&udou nUt b tbe aol!el are 

alto eat~t••• tbtrt 1a a &ood likelihood tbat tb11 art alto io error, 

pottlbly 'by aor• than ao order of aaaoltude. fbut 1 the aodel ••rr 1ikt17 

!Y'r•ttL;ate• the total lifttlae toil l~&a•tlou apotuite 117 at ltalt one 

ordar of aaaultul!a, 
• = 

J11 addition, t'bt pode1 containa a factor to •~count f~ tbt tllv!ro~tllta1 

Jll&t14~t{OII Of tbe tpeci'ic cbe:!~&1o 'l'be factor for 2,3,7,11-febl) IIIUIIIed 

a J2:year~-1ite iu eotfJ ihl1t tbt oumeroua '~'• ba•e a rana• o! 

i&alf•life •aluet in eurfaci toll, which wl11 bt 4eptn4tllt upou the tpeci

fic eoil and c1illlatoloalcal cou4itlout ancouutered 1 eveu the •a,t.ua 

11tlf·Hfa for tbe aot_~4.Yt.a.~atio~-_!!lh~t_c.omp011114 h hn th!!..-!11.!. 

.due. ut Liud '10iT,J1 7_.1-;I'CPP.,.b the .acU,1> Wvtli with a tl.s Jaar 11alf• 

ftle, a-pertOftt lifttlae espctura would be tubtttntla117 reduced wbau 

oospartl! to that aat~ttl! with tbt to~:~~ar 11alf·life ute4 io the !CDD rltlr. 

auuneut. 
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!but, cPDtideriQ& only tbete two areat for aodiflcatlont to tbe toll 

~pOtUl'l aodtl Uttd to dtTtlop the 2,,,7,8,-TCDP ritk &ttetwaeot1 it OlD 

be taen that a retl4ue of 100 ppm of rAB'a in toll i• sot 11kt1y CD 

prtteDt a ti&oificaot buaan health baaar4, 

to additloo, whee eootl4eriQ& the •ic•itlcaoca of eootamioatlou at the 

lite, the factt that all rA!'a are ueither carctuoaenic uor (for thole 

lutpe=tt.S carc!.Doaeu) at pota11t •• btuo(a)pynu autt be a part of tblt 

~Taluatioo; Aa a firtt appra.Jla&tioo of a lite, lt ••1 ba •a1l4 to Ute 

the total rAB couceutratioo to 4etar=iua au att~ate of tbe aicuificaoce 

of the colltamioatlon. lowever, when datermlnlD& cleanup action, the uee 

of ltosera and comp~udt, which art truly bit&ardout, ·~~14 be aoGt appro

priata when that information l• .. allable. 

the application of the aodel to Obtain the 100 ppm cleanup coocentratlou 

.II Illumed that all PA! 11 11'1 at potent It beo&o(a)pyrene, &enarally 

coutldered to be the aott potent carcloOJen of the rAB'•• !hit lt, lu 

fact, Bot valid, at thott PAB compound• which are contidered to be tutpee• 

ted or probable urcboaeu, cOIDprin len than half of the total r.U 

ooueautratlon at &OJ tlte. Jo additloo, .. uy of thaae compound• •••Lana• 

ted a• autpectfd or prDb£b1e carciuoaene, art aucb 1111 poteet theu 

•nao(a)pyraue ; 

!be luvlroi=ental rrotectlon A&ency recently releated a ~raft Bealtb 

jdvieoriee for pentachlorcpbeuol in driokiua water;· The 1lfe·t~e 

~alue for adult• ln tblt 4oc~ent l• 1050 ua/1. !bit ~alue l• aubttao

tlally areater than the 21 ua/1 dltcutted for uee lo evaluatlua the 

aroundwater coutaminatloo It thlt tlte. lated upon thit BeY .. alu1tlon 

for pentachlorophenol ln 4rlokioc water, the oetd for end extent of 

arouudweter renovation for thle tlte tbould be reconlldared, 

IJ\2P""QQ.ltt011 

'olyuuclear Arosatlc ly4rocarbon (PAB'a) coocentrattou• lu reeideotial 

loll 1••• tban 100 ppm lbould pretent uo at,nlficaot acute or chroolc 

••altb threat co buaau health tbrou,h any ooraal route of expoture. 

-
!ha oaa4 for and extant of 1rouudvater renovation aboul4 •• recoutidared 

band vpon the ncent :UA 11ealth jdviiOt'J for pentachlorophnol. 

'le •ope thh bloraation b uutul ~O • \L~ ~ .._ ..... ':) 

( ~-;<.)fri.~~~~ Kara:"ii~·'· 



UlDDCZ:S 

l'i Kbd>rO\I&'h, t·;»;, falk, 1-. lttbr1 r •• aa.S rrlee, G., •aeatth 

lsplieatioat of 21Si7 1 8•tttrachloro4fbanaodiosin (Tee~) Ccatamiaatloa 

of letideatid loi1 1
11 J. toz, • bviro lu1th1 14 47•t3 1 U84;· 

2. I?A, 11Bea1tb Attt&w=tllt bocYmellt for lpicblcrcbydrla1 fiaal lepcrt,• 

IP!-600/I•S3-o31ra PP• 7-61 1 1914. 

s. 111Valuatioa of the Carciao,eaic litk of Cha:tcalt to lusaat, 

Jclynuc1tar Arc.ttlc Compouadt 1 fart 1, Chemical, J:vlro=atatal aad 

JZptrimeatal bata," IJA£ M£pograpbt, Toluse S2 1 tcttrnaticaal ~tDCy 

for lataarch oc C~cer, IlAC, tyee. rraace, 1913. 

4o IPA, Office of Driaki~~& Water, Criteria aad ltaa4ardt blviaioa, Draft 

lealtb .f.hl.to17, laptw ar 1915. 
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Sample Preparation Method and Equipment 

for H2S Analysis 

L--------------RESOURCE ENGINEERING--' 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON, D.C. 20460 

OFFICE OF 

SOLID WASTE AND EMERGENCY RESPONSE 

MEMORANDUM 

SUBJECT: 

FROM: 

TO: 

Interim Thresholds for Toxic Gas Generation 
Reactivity (§261.23(a)(5)) 

Eileen Claussen, Director ~~ 
Characterization & Assessment Division (WH-562B) 

Solid Waste Branch Chiefs, Regions I to X 

Over the past year, we have received many inquiries about 

how to evaluate wastes for reactivity (§261.23(a)(S)). We have 

initiated a number of studies in this area, and expect to propose 

a quantitative threshold for toxic gas generation reactivity 

in December ef this year. On an interim basis, however, we 

feel strongly that wastes releasing more than the following 

levels of toxic gas should be regulated as hazardous wastes: 

Total Available Cyanide: 
Total Available Sulfide: 

250 mg HCN/Kg waste 
500 mg H2S/Kg waste 

The available cyanide or sulfide should be measured using the 

attached draft testing methods. Work currently being done on 

the agitation and waste introduction st.eps may result in 

significant changes in the subsequent proposed test. However, 

pending the conclusion of the investigations, we recommend use 

o~ this draft procedure. 

I have attached a brief outline of the methodology we have 

employed to derive these interim thresholds. Work on estimating 

dispersion factors, however, is currently in progress. Any 

comments or suggestions you may have with respect to either the 

draft test method or the approach to establishing thresholds 

would be appreciated. 



STIRRER 
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TJ':ST METtiOD TO ffiTJ:.:R-IINE HYffi(X;EN 9J!F HE RELPASill r' RD'I W\STES 

1. Scope and Application 

1.1 This metooci is <Qplicable to all ·wastes with the condi ti02-'l tlvlt 
waste which are canbined with acids oo not form explcsive mixtures. 

1.2 This metood provides a way to determine the S[Ecific rate of release 
of hydrogen sulfide up::>n contact with an <querns acid. 

1. 3 This fCocedure releases only the evolved hydrogen sulfide at the 
test conditions. It is not intended to measure forms of sulfide 
other then toose that are evolvable under the test conditions. 

2. Surmary of Method 

2.1 l\n aliquot of the waste is acidified to pH 2 in a clcsed systen. The 
gas generated is swept into a scrubrer. The analyte is quantified. 
The procedure for quantifying the sulfide is given in Method 376.1. 

3. Sample Handling and Preservation 

3.1 Samples containing, or suspacted of containing sulfide 
wastes, should re collected with a minimum of 
aeration. The sample bottle should be filled completely, excluding all 
head space, and stcppered. Analysis should commence as soon as possible; 
and samples should be kept in a cool, dark place until analysis begins. 

3.2 It is suggested that samples of sulfide wastes be tested as quickly as 
J:OSSible. Altoough they can be preserved l::!f adjusting the sample pH 
to 12 with strorg base and oodition of zinc acetate to the sample, 
this will cause dilution of the sam;;>le, increase 
the ionic strength and, possibly, change other physical 
or chemical characteristics of the waste which may affect 
the rate of release of the hydrogen sulfide. Storage of 
samples soould re under refrigeration and in the dark. 

3.3 Testing should be in a ventilated hood. 

4. Apparatus (See Figure 1) 

4.1 Three-neck, ro.md-bottom flask with 24/40 grrnnci-glass joints, 500 ml. 

4. 2 Stirring apparatus to achieve approximate 30 rpm. This lli3Y re a rotatin:;J 
lll3gnet and stirring mr canbination or an overheoo JTDtor driven 
propeller stirrer. 

4.3 Separatory funnel with fCessure equalizing tube and 24/40 grrnnd glass 
joint and teflon sleeve. 



'i 0' lexihle t<JbinJ for connection frr;m nitrogen supply to apparatus. 

~.' i>ter pucn,;>ed or oil pwnped nitrO<,;Bn gos with tv<o stage reJulator. 

-4.6 ~otcrnetec for monitr.Jrin;J nitrogen gas flc:>N rate. 

i. 7 Industrial hygiene type rntector tute for sulfide (100 - 2000 pprn rangei. 

5.1 

:. 2 

S.3 

5.4 

SJlfuric Acid 0. 005 M 

O>ulfidE t·eference s:>lution: Diss:>h>e 4.02 gm of Na2s· 9H 20 in a 1.0 liters 

of distilled water. This is 680 ppm hydrO<,;Bn sulfide. Dilute this stock 

solution to cover the analytical r-an;Je re:<uiroo (100 ppm to 680 ppm). 

NaOH solution, 1.25N: dissolve 50 gm NaOH in distilled water and dilute 

to l liter with distilled water. 

NaOH solution, 0.25 N: Dilute 200 ml of sodium hydroxide solution to 

1 liter with distilled water. 

System Check 

The cper-ation of the systen can te checked usin;J the sulfide 

refer-ence solution. The reference solution can te used to verify 

systen cper-ation. 

"cocedure 

The procedur-e is dependent on the rnettnd chosen for quantification. 

-If an adsortent tute indicator is used for quantification, the analyst 

stnuld start the procedure with Step 7.2.0 

-If another procedure is chosen, the analyst slnuld start the procedure 

with Step 7. l. 0 

·7 .l. 0 Pr-ocedure enploying scrubter solution with wet rrethod quantification. 

7. 1. l "'dd 500 ml of D. 25N NaOH solution to a calibr-ated scrubter and dilute 

with distilled water- tr.J obtain an adequate depth of liquid. 

7. 1. 2 Assemble the sjStem and adjust the flo'o<J rate of nitrogen using the r-otoreter. 

f lc:>N stnuld te 60 ml/min. 

7. 1. 3 '\dd 10 grn of the v<aste to te tested to the system. 



7.1.4 With the nitrogen flawing, add encugh acid to fill the sy~tem l/2 full, 

while starting the 30 minute test pariocl. 

7.1.5 Begin stirring while the acid is entering the rcund bottomed flask. 

7. l. 6 After 30 minutes close off the nitrogen ard disconnect the Scrubl:er. 

Letermine the ilfTDUnt of sufide in the scrubl:er by Metlnd 376.1 (enclCEed). 

following methods 

7. l. 7 G:> to Section 8.1 for calrulation of specific rate of release. 

7.2.0 Procedure employing dry adsorbent indicator tube for quantification. 

7. 2.1 l'.ssemble the system with the cdsorl:er tube in place, making sure that the 

tube has the proper orientation (see manufacturer's literature). 

7.2.2 Mjust the flew rate of nitrogen to l:e 60 rnl/min using the rotaneter. 

7. 2.3 l'.dd 10 ym of waste to the system. 

7. 2. 4 Start the test by adding enrugh acid of pH 2 to fill the ramcl bottom 

flask half full. 

7.2.5 Mter 30 minutes, reed the length of the stain on the indicator tube. 

Follow the manufacturer's directions in determining the concentration 

of sulfide in the gas using the length of the stain and the amunt of 

gas passed through the tul:e. 

7.2.6 Go to Section 8.2 to calrulate the specific rate of release. 

ll C alcuations 

8.1 Determine the specific rate of release of H2S. 

-concentration of H 2'3 in scrubber (mg/1) = A. 

This is obtained from metlnd 376.1 or 376.2. 

-Volume of solution in scrubl:er (1) = L 

--\'leight of waste used (Kg) = W 

-Tirte of experirrent = Tirre N2 stepped - Tine 

N2 started (seconds) = S 

A • L 

R = spec. rate of release = 
w. s 

Total available H2s = R"l800 mg/Kg 



( 
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2 Calculations for oosorber tube determination of sulfide 

L 
Pinal detector tube reading (ull 

PlO<I rate N2 thrrugh tub€ (ml/minl 

Time of flON (min) 

Conversion factor= 1.17 

WeiJht of sample (kg) 

specific rate of release 

L 
R = --------- • (1.42) = 

1000 • w 

= 

= v 

= T 

= D 

= w 

= R 


